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(54) CONGESTION CONTROL METHOD AND ATM 
EXCHANGE 

(57) Abstract: 

PURPOSE: To reduce a cell abort rate by congestion by 
controlling a cell transmission speed with an ATM terminator 
or an ATM exchange depending on a congestion level in an 
ATM (asynchronous transfer mode) network system. 

CONSTITUTION: When an ATM exchange 3 detects 
congestion, a 1st level congestion OAM cell is sent to an 
ATM terminator 21 being a cause to the congestion and the 
ATM terminator 21 reduces a cell transmission speed. 
When the exchange 3 detects congestion of a heavy 
degree, the exchange 3 sends a 2nd level congestion OAM 
cell to the ATM exchange 1 being a cause to congestion, 
and the ATM exchange 1 reduces the cell transmission 
speed and converts the OAM cell into a 1st level congestion 
OAM cell and sends it to the ATM terminator 21 being a 
cause to congestion. 
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(57) [gft] 

[1=1 ft] ATM* y h 7-^/ *>7fACi3V^, fgfg l" 

3\ ««05?-Ht*ofcATMX»S6Ei MSS- 
w(H«OAM-fe^S:2IM:iU, ATMSiftKffil 

(?^^OAMir/u(e^LT, iRje^SgH t ftofcAT 




(2) 
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Sa*^ATM.«»KEt«:8gj|«LfcATM^?/ h!7- 

»ea TMS*3fiia»±fB-w« wffiEm-f^ 

i»JE^-ffl«I^^S:*fel±lLfci:§, rtlfEATMXJfcK 

I^/WO AMir /u*«fT U HftBEa— i^/KO 
O a Mir /i/SrSffi LfcffirE A TM»ffi3SJSfilftBE-fe 

Hi'/SES(5r.i|B« W</u&l$Ul Lfc t # , HifSS A TMSftg 

r-BIKu^wOAM-fe/uSr^fTL, fiifffiSBriBiKu^ 
/u<0OAMi?^£gfiLfclttEf^ 

^/^OAMir/i^HuE^ 

U lKfEffl««-35IS t ftofc-fe /^&«fr LfcfMEA 

A Mir f L , fiif S2SB— fitt W</ucD O A Mir 

SSLfciWEATMj*^^ 

[si9*« 2 ] fitfg5»*~iBi«s l"</uS:J&fcU LfcMEA TM 

me a t m gags \cMLxmim&zm- t%m* 

t 6 3Sr ffitt u-^o O a Mir /L'SrSgf? L /c i £ £ , SB 
r ffifS L"</ KO O A M ir / v<n MtM. Wt ± <Z> & * cofifj gA 

rfe'^u^/woAMir/u^iitfg-f St £ fclc, MEir 
/KZ)^fSifili!4r«ffi1--5 C i: 4:«fafci-Sfi»*9i 1 ESc 

[s»*®3j HaiEATM.ssjfcss!art, mtt/wmrA 

& £ tic& LXfrb&O mf'H'BaS— Wtt U"</K7.) o A Mir iv 
fefimi-5*TI-BTr^flacoir/i/^tf1-5ffi^, USE 

ir MZ. >m/mL X i ' £ & #1 * ^fflWATMM 
£E t ffiEir /u£ir /ufico^ y VWmiz h t^Z&fe-t 

LfcMEATMii»MKia^»urs«3fiffi*»i-r 

fi ^1" 5 u^/KZ) O A Mir /uSrSlffi* S 



l r aim aitt * *-r r t & m^-t £ ss r«« o 

AM-fe>wS:«ffi-5^at , te^fTEATM£&&S/j> 

^fflBE3S-1B« U^/KZ) O A M-feyM&gff (Of, i: T , 
K®-««^^^OAMir/u*WEATMl|»3SSIffi(J: 

ffioijjiBATMasiftagE^fe 

wWie^ri|B(8^^wOAMir/wS«iw^D 

coflfrffi a TMSflftKia^ ^> coiWEgsrffitt u^^co o a 
MtA/«$fii:(; cx, aft LfcWrffigfrfitt v<^w 

OAMir/V^Sfrffi^— fii«^/WOAMiry>(^|fe 

BJEilHtt^KHtftofclr/i/^ffLfciarffiATM 
»iiaa6IS (C-W LtfiL mrE!B-1B» u-</u^ O AM 
■t^Sr^fT-fSffittO AM-fe/uggJft^a t , HijE-fe/uco 

^eai^aai t «:*ri- * r t «:«Fia 1 1- s a t m 

[B»*Jtt5] fiffEfflttOAMir/uffitft^att, SfSLfc 
(jtj ESS I- Wtt u-<^co O A M ir /u^tecoijtj E A M S:^ 

LftiHifElBrfiitS U^</K7)0 AMir/u4:-t « -fe -feXlfti- 
5 c: t «: WCS i: 1*S SBsRifi 4 E«co a 
I!S#JH6] fiifEATMK*3SflSI-i, HtjEir/^ffiilijrf 

Wtltt 5 a t £ $ 5> L , fill Eir /u- 

ir^mii^sm^aiiHrrEiLiim 

a 1 ^ - > 3£^^ X nuEir j^ifiWM k^mi' Z>zt% 
Wffl i: 1* 4 5 lcE«fe« A TM^B 

ir /Kc^/fts'/: T1- 5 ^ffi #1* 5S»»A TM« 
^[£<tHHEir/L,^ir/H^^^^^tS^irtt^§^-r 
Stt»OATM«*KffitfetgfiiLfcATM^y 

flf/E a TMXjftKKtt, m-mm ^^Rv^wimm-^ 
¥at, fiifEffi-Wttw^wteaitcjSur, 

WEB t ^o-Ac-feyuSrSSfif LfeflftEA TM»iBSgiaic*J- 
L, lWE-fe/wa|{Sffiffl«:«S1-r t SrJB^rsgS-Wtt 
u^>wOAMir^Sr*fif-i-5^at, «SfEfBH««u 

n LtziiioxmzA TMtz&mmzft Lxmim&^-r 

C tfeja^1 _ 5!B-1B«^/^OAM1r/vSrastTl-5 
ffi*0WEATM2*3SE^?>(omES--IB«u 
^/KooAM-fe/Kogffidicisr, ttR-iBtt^^© 

OAMir/u^mEATMj|*iffiKfi(w*w**J54ft-f 5^ 
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at, fifc^lfflEATMSifeKHtf*^ 

m; O A Mir /^Sff la£ i: T ffif EH /nwiJHSffiS *M 

a+s-fe/uant asffiiST^-ai > «i«H9EATM£iftK 

b coiKrEfS-Wtt u^/uoo AMir /vog« (oS C 
TSfSLfcmlE^-ffltt^^OAMir/i/SrHJES- 

ofc-lr /u^fif LfclWEA TMj*SiB3SiStc» lt^& t 
fcfiJESB-WBf i/^oOAMt;v^Ifi1^i^OA 
MH/i^jft^at, iWE-fe/wiil(Saifi:*«i!EUT^?> 
ft©mffi®-IHeu^coOAMir/u*igfSi-S*^l^ 

U 

tfj E ATM J»«BK|g I* , Hi/E A T M PS ^ b O HU E 

wiSfsfflfic £ ^ a t m »wm ia-fe ^iSfsaafi t 

^-St , fffiElr/wi^^ 

£ =fT+ 6 -J - 5 w t & mWi tt5ATM*yh7-^^ 
I3B*JH8 ) HuaiATM&^ft^ 

E A T M SJ K IE *fe i£ f g {& T ^ a RN EM29* ' * 9 

^falfg-T^OTWEA TM^^^iry^Si^^[nl'«^ 
i& f ^ hi/ BlI m > ^ ^ 1 c: v ^ X h i j Btl -ir /l- i^-fm i^JS: ^ fu i 
- t £ Wffi 1 1 - 5 KfsRiH 7 E«« A tm* 3/ h 7 

[0001] 

[^.LOflJJIj^SP] *«9Jli, ATM (Asynchronous 
Transfer Mode : #fflJW*S&*- K) ^iCl! «£ 9 fflfgSr 

nfe/n^fcATM^fliasiiawHL. mmztsntiL 

M W^SiX. tf* ft 4: J IJ ^ A T M Sift 3£E ic 081" S 0 
(0 0 0 2] 

U SiiS^*o.36i|ft>!c*y h7-^£:^^#£ftTl^ 
& v r xfcfiMf* LT\ ATM#5t"Cfflfifc 

[0 0 0 3] ATM^TiS, SBJjfCOa- Kt-*^ 



/3c£ftS„ ^y^flCliVP I (Virtual Path Identif 
ier : ffiffl'^fSBW C I (Virtual Channelld 

entifier : ffi»^*A»giJ*) (OftKffi*^, 
0>R!9j$fcH • RTjEWitfcOHEC (Header Error Contr 

oi) 3&s*4n, K^deae-r^*^— tP»«^ 

-££ftT^fc a 

[0 0 0 4] *y h7 — ^v^^-MCfc^T, *y vv 

as#£*t5 H ««fttffi^%/t"j-s £M!L£ftft^tei£ 
T~^W&S£ftTL£?/t*X ^yh^-^WA 

fM'J ^ ^ — ^ iS- fi'. i^S ^ Wfti»J ^> *M^f^J ( w ^» 0 

[0 0 0 5] ATM* 5/ h!7-^lClfc(t5iB5ttfli']WW- 
«l*rH4*:#!iaLTKW1-So ll4iw^sv^T, ATM» 
2 0-1 /j^ATM&eib 2 0-2-ir/U 

*:^fi-SBS, ATMMSIIb l o-2li:te^r(Bt* 
SrtfetHL^Sr^, ATMMSSb l 0-2fi$f?i^± 
WBIS ft o fc^-— »/ir />w3|[±l7c-Cfc 5 A TMW^ 
IS a 2 0-1 fd&U Site^^^ii^i-sffittsaiir-fe 
fr&mri'Zr. rcOiffiftaffi-ir/WiATMSftKISLa 1 
0-1 Sr^LTATMjt*A!S36iga 2 0- 1 iciSe,^^ 
rtvizj: ^ATMWMii 2 0- J ^ir/wiX-fJIM^W 

[0 0 0 6] 

fiSH 4: ft o ■/c^-f-'-tr /wmttn A T Mil*aS36E^'<!B 

iC, *y h7-^^*««lCftofc»^ ^^Mi^ib 

[0 0 0 7] *:^6iPJ^|ilWtt, ATM.^MSr^i-1 
fc*H«s*:, »5««*.WDSHtftofcrL-^ 
co A T M H*«S3SH^ -tr /warn grcoffljffiij *: 5 * "Ceo 
ThI, BM&'t S A TMX^gT'fcir^igaiffi^Wifti'J^fT 

[0 0 0 8] 

[ BRH Sr«ft1- 5t» a ] mi E S W £]grit * 5 

*wW*AwSB3t ftofeir/uSrjgff LfcATM 
^ffi^i§^^^llATMX^ta(i1oV^Tir^<l3Sig 
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/uMBfi 1 L?t a TM*a»Hic# L-cant ai^^^i-r 

WJB-Bttu^^fiOOAMir/V'SraiSLfcATMllftjaag 
Ett"fe^S-fSififfi«:«ai1"5„ tit, !Bri8ttw< 
^feft ffl L/c <b £ tt, A TM£«»EI*t wMttrofiH 
fc4ofcir/ufc#fT LfcteOATM*«S6E(ci*tLrai 

friftn-t-Zo - <^c?) O A MiryvSrSft 

Lfc«l<0 A TM«lft3fiiaiiir^^i£lSiift-S:M5fii-5 f: 

^w;OAM-fe/H:ML, (BttwSglSli:>Sofc-fe^Sr 
Lfc A TiM»«836iS(rjfcJ- LT^Jft Lfcn985ffi-IBtt 
i^/vo O A M -ir A'&SMtI" 5 » u-^/wco O A 

M-fe/v^SfSLfcATM»«S3Eiart, J:^^P«^ir/u 

[0 0 0 9] J^Lil^U^T, SEriBWi'^i'&ft 

; I V L/C A TM6tM{^/^WfelWlI t ftofcir^S: 

£ JB— Wtt u^/wo AMir^w-ii{SaK±w#^ 
OATMfcftKEtt, HH»c»:wATM5E»3SE(c:i»SEgS 

[0 0 10] ATM5£*3SE«. ir/Wi^ffiS 

^ ^ MiiU Tj u *^ iig i ^ iikTS: i r foi - „ 

[001 1 ] J;.i^^ATM«^K»l/ATMj|*ttSSIE 

A'Wttisli/CIlffiSrtT^c 
[001 2 ] 

[ftffl] ATMSft36E^J^|:l:iLfci|8i*te^^^ ffi* 
-EH t ft o fcir ;v«r5Sff L 7t A T M ^S^Kt-fc^T-fe 

t ft o fcir /vfe KfT L (fjij w t IhI Lfo 5 ^ 
tttfj co) AT m ftMSKE (r*5 v^Tir contra* Wufc £ <x 
5 C Lf^ot, ifiJW!Ci|H«^li*«ffiLT, ir/UG>g(g 

[0 0 13] ATM^^|S;iC^tt5ir/^tTWWl±iC 
fc4o)tir/u**fTLfcATM^lftKttt(ci3V^T-ir/^ 

«*ffi^»jBsns 0 ft&, ■fe^ansjRB±co#ATM 



[0014] Sfc, ir/^a«ifiao«ffi^J: 9(H«ttlfi 
#*iB$*iT, ATM»iffi26EXt/ATM35*S£E^P) 
■fe^SjffittL-cafTWffii ft£ <t , lESir/i'Sff iSSfe 

ffiffii -tar 

[0 0 1 5] S e>Jd. ir/^figft-<73M3S/|niffl/^^- 

»ft^»M£?T s„ 

[0 0 16] 

[gffiffl] «>\ +»9J(0-|g«f«4:iaSiS:*BtlLX* 

7 x - * «r -V- FtSWS^PC^M T M*yS3Sffi 
2 l-2Rt, w^ibWATMj*«8»E^bi£f8*^S 
:x--*fir/U£:£16(oT, — (VP I, VC1) ffilft 
&?Tt\ ^t«ATM»ffl^jH^-r-^Srx|&mi-5AT 
M«&KEi~3£a>&«J*£*vfc 0 fflxtf, wstfc 

^ATMK».2 1 ^P>PCT*>SfdlC0ATM»i»a!S 
IS 2 7|cjiffiSti^^-— t^ir/Wi, WS2 UJSjKlBSSn 
T^^ATM^KiflWPC2 7^j|KSixT^S 
ATM$«RE3fe8i:llL-C, ^ft^OPC 2 7(di3fe6 

[0 0 17] fe|2H, ATM$KS««IIIT^^ () 

2 (C jo^T, 1 0 fli^l 1 0)A TM£»SSE l-3t In] 
CATMSKSt^D, ATMSMEl O^ftcOffil 

SIX, LTffi«iStlS ATM»iS53Sffifo5 

i/ Mifdi A T M ifif ftSSelffi Sr *jffli1- 5 IcI 

j»*+i£iSii 4^f,«iS;SixS 0 [iiim-J-^i 4(1, Sgft 

S tl Z> A T M mm S 6 ^ ft A T M SlftSi Hf* i - Ix 

[0 0 18] »clC, ATM3£*3SEl owiHi^SriaoRt- 
£o ATM.«jftKE^i£*)±tfn*\ ^ -< >a?]f98B l i\* 
HJJBKar^-Bt LT««W»lcBa LT»JJBIKSSrfT 
?o «B«W»l-Mi-^*JJW»^Bt LT, WTwaga 

(1) ±^'&m\wmztti-%tim®mm® 

(a) ^[El»cW1-5ir/w^ 7 7rSS:^ij§T 

( b ) fcia&S<BS5HB«i u^/K^WJS-T 5ir/u/< y 7 
7<&L#Wi"S 

(c) ^0i^S(7;^rffi^i/^uic:^i-5ir/w<^7 
7<z>L#vMa 

(2) @»»J£WI-»1-2>«J»1KS«@ 

(a) ^"/^rfe^U^/ufi#(^Ti-5 0AM-tr;u^< 
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(b) Jg— /fBz:lB«u^</vOAMir^coa9J-'^^— V 

(c) mrfe^U^/WOAMir/uS^O^fii^ 

(d) »r«ttu^/uwOAM-fe/uS{SH*wS<IiiffllaI 

@3lt (8«ij9lWfc«!)WOAMt/l'W7t— h CO 
Hfl*KQN~ ; 5ll - C*> , !K ^>fo- K(C#ffi«OAMir 

%-7 5%^ir^icJ:or^W$nfc«S^m*-^i/ 
firk U *ftJ:fl £^ir/MCj;£/<y:7 7£#^ 

[0*0 1 9] ^id. ATM^MS3rtT'ATM«g 
iS2 1 ^<bATMil*iaa6iK2 7^c03.—tf"ir/^(sai4 l 

tHLT(lSW-j-5 n 1/K.ATM« 

-^^H-^i^iM^s^^.^. tfc^-£\ mm 

ZtSk-tZb &i6ii<-i~ Z> i"</uco OAMir 

zi'fcffitt* wgfcU fc # o fc ir /n&i*M i L/;AT MfefflSKiS 
2 I(l2fetli1-S 0 CC0OAMir/v£:$ttfcATM£1feifi 
Ri "CIS, — 0. fil^ig^JlcOAMir/i^ft'tf), «ffi*W< 
/^^^J^-T^o ^LT, SfL ? LfcOAM1r/M?gj— 
^/i-cOOAMTfeSCiSr'iffiSaci-Si, OAMir/uw 
VIM, VC I C0^^rATM«^f^2 1 CO VP 1 , V 
C T iC^J&U ^>fo- KaSI*-tW*7fet, ATMM 

&ffi2 l^i£0H-& = ATMSftKEija^S-iKW^ 
^/wt^OAMir^^S^^AM^M«i!iift2 i -ei±, m 
fSffi&'fc 1 / n Ic&fc U mP1co^--^ir/u£i£tfjbfc 
fofc, TL^jJUSiSA'^R-Te ^---ifir/u&mffli* 
tUI-S * -Cl::#;co25~(H« u^/i^co O AMir A^g # fc 
fc£te, 1/2 n, l/4n,- 1/2* 

*pxn (**l*3K*S:7jH-) *"ClE&ffiT5-ti:5 0 # 

m = «ir/uj£-UJ«*(c:li|fi& 1/2 * * (p-1) x 
n, l/4n, l/2n N 1 t^*i£& : £±tt\ & 

[0 0 2 0] JU-kt0 1& "9 , fiffi®ffl««*^(Cfi, $fi 
tttOSgSfcfcofcir/i^ 

r aiffi * « fc 1- r t ic j: 9 witt^ffi & m m- a 0 * 

fc, ±SLSaifl-eti, ATMtl«ii36E{rfc(t50AM-fe/u 
fif3u*<oaifSffiA s fiT/0tK/^^-->S:, l / 2 * * j 
X n ( j = I , 2, 3, p) fc LTV^ fl 
[0 0 2 1 ] ATMSftaSHSi&ssBrWttu^i-ftt) 

SrSlttlLfcATMSiftSeltti i^ : £r&fc1-r fc 

^^i-5^^^^/WOAMir/u^iSyji-5o ^ 



©OAM-fe/uSrStt^ATMStftKffil-Ctt, WBWU 

fc, moAMiz/\'&£tz®mo>mim&%mki- n -r^ 
*>fe, sttiHiiR^a-raiHURSJcai 4a>fcir/i/ss«»j 

Mil 3I^Urir/uwtt*«Lt--BStt^ff±-f 5 

fix o fc O A M ir 4: IB — u^/vco o AMir /w^SEtfc 
LTATMi»jB36IS2 l^sm-rSo rft&SttfcAT 
M»*B3SIB2 l "CI*, ±iEwSB-«iBJU-<^woAMir 
/>£gtffc fc # co^Srff 5 e 

[0022] a TM^m^m i ^mmm^tzmz^'j 

*3, S^^ftffiltATM^Ml^ as— *B«f U^<^ 

ft$& : £&1-w fc Sr}g^-5 0AM"b^4raiHi1-5o 

[0 0 2 3] £JU:., (Htt^'HOSCX* «[«C055ISfc 
4 o ir )V £ i£ J -J L A T M & g& Sfi |R 5 1 M * A T M >jc 

SrK .' li LfcAT M -$mm IS 3 t 'ffifis WSH k 4 o fc ir /u 
*r&*Jtdj^ai LfcATM2Selft3SiK 1 IAffi«««cSixT^ 
fc/j\ :nb^A TM^j&^^rMl (dffic; A TMJK 

TM«»R!SttJi|jS&3!k^ATM«*KiS^mr^^ 

/uooam* % mfti'Zk khiz^ AM co a t m 
&i£ l t l^a(-i^i£«wftT/0^teSB*tT5« 
[0 0 2 4] 

«Rlfl: « *H«» <z? H* *d jag to 5c A T M «S-ASnS^flS T? 2f f S iSE 
fie&Mcifi U !EftV)l@ttwii$^^i£|:LiSA TMjr*ffl3giS 
fc(t-C^< , if f 2. A TMS:«@w2(f j$& : i^I 

tzib, A TM^ y h7-^->^TA(dfctt5ir7UJS8M5* 
[BBiicoflfifllLftKW] 

[Hi ] *«9lco-HlEMco*y h t7-^ v^^^AcotB 
[III 2 ] *%»»lW-*yffl»J^ATMi«JftKiK(7^/SiaT 
[0 3 I BiOAMt/i/W7t-v 7 hSrR911"5ia"C 

[84] mmm<ry&&mtemwi-zmThz><> 

1-3, 10, 10-1, 1 0-2-»ATM3SSa£E, 
1 2-Wy7 7, 1 3--ir/V^»S|i, 1 4-|sI 
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(72)RWX 1 1 iff 



W iii) " I Wife* ?. i ir K^*8 1 o# Jft 

?±0 v:3amjf^-7 y * v-^xA^aii^J 



